Gastric squamous cell carcinoma in ruminants is usually quite rare. However, it has been observed in cattle of certain regions of Scotland, England, and Kenya with increasing frequency. In this report, we describe gastric squamous cell carcinoma in 3 llamas in Alabama. The 3 animals presented with clinical signs ranging from wasting and paralysis to sudden death with no previously observed symptoms. Papillomavirus could not be demonstrated ultrastructurally or by immunohistochemical screening in the neoplastic tissue of the llamas.
A 2-year-old 136-kg female llama (llama 1) was presented to the large animal clinic in lateral recumbency. She had been bred 2 weeks earlier and remained recumbent following coitus. A response to deep pain was not detected in the rear limbs and radiographs of the lumbar spine and pelvis did not reveal skeletal lesions. The clinical differential diagnosis for the rear limb paralysis included heat stroke, parasitic meningitis, and spinal cord trauma. Because of the poor prognosis, the animal was euthanized.
Gross necropsy revealed ventral subcutaneous edema. Gastric compartment 3 contained a 2-cm-diameter white ulcerated lesion that extended transmurally to a 2-5cm-diameter firm white serosal mass. The liver, diaphragm, mesentery, and myocardium contained firm white lesions similar to the serosal mass, ranging from 1 mm to 7 cm in diameter. The sixth thoracic vertebral body was obliterated by a tan friable mass that extended into the spinal canal and severely compressed the corresponding spinal cord segment. No other significant lesions were found. Llama 2, a 10-year-old 91-kg female, was admitted to the large animal clinic with severe chronic weight loss, poor appetite, and an abscessed tooth. Results of serum chemistries indicated renal failure. Because of a poor prognosis for recovery, the llama was euthanized.
At necropsy, the llama was emaciated. The peritoneal cavity contained approximately 5 liters of serosanguinous fluid containing strands of fibrin. Gastric compartment 1 contained a 4-cm square to rectangular ulcer that extended into the muscular tunics and was bordered by markedly sclerotic firm white tissue. The sclerotic tissue extended transmurally Figure 1 . Gastric squamous cell carcinoma originating from gastric compartment 1 of a llama (llama 2). The mucosa is markedly thickened and there is invasion of the submucosa by projecting cords of neoplastic cells. Note individual pleomorphic neoplastic cells scattered in the submucosa (arrow). and formed a 12-x 30-cm firm white-tan multilobulated serosal mass with adhesions to adjacent viscera. The lumbar aortic lymph nodes were replaced by a similar 12-x 3-cm firm white-tan mass. Mesothelial surfaces of the pleura and peritoneum, including both surfaces of the diaphragm, mediastinum, pericardium, mesentery, and omentum and the capsule of the liver and spleen were covered by similar multifocal to coalescing masses, ranging from 3 mm to 4 cm in diameter. Similar nodules were also present in the tracheobronchial lymph nodes. Skeletal muscle throughout the carcass and buccal and glossal submucosa contained numerous similar 3-7-mm-diameter white-tan nodules. There was marked erosion of the alveolar bone around teeth of the lower arcades, with almost complete exposure of the root of the first right molar. The right mandibular ramus was irregularly thickened because of periosteal bone proliferation.
Llama 3 was a 20-year-old 91-kg female found dead in a field with no history of previous illness. Postmortem examination revealed that the llama was thin and had a moderately distended abdomen. The nonglandular junction of gastric compartments 1 and 2 contained a 4-x 1-cm ulcerated and elevated mucosal mass. Adjacent firmwhite sclerotic tissue extended from the submucosa to the serosa. Numerous small firm white nodular masses (0.3-1 cm diameter) were scattered over mesothelial surfaces of the mesentery, omentum, and intestine, and larger (0.5-2 cm diameter) coalescing masses were scattered throughout the liver parenchyma. Multiple abdominal lymph nodes were enlarged because of similar white masses. The abdominal surface of the diaphragm was covered with linear arrays of white raised, firm nodules 3 mm to 1 cm in diameter.
Selected tissues from all llamas were fixed in 10% neutral buffered formalin, sectioned, and processed routinely for histopathology. Serial sections from 1 representative tumor from each llama were screened for the presence of papillomavirus structural antigens using a panel of monoclonal and polyclonal antibodies as previously described. 9 In addition, small tumor fragments were deparaffinized, rehydrated, fixed in 3% glutaraldehyde in Millonig's buffer (pH 7.3), postfixed in 1% osmium tetroxide, dehydrated in graded alcohols, embedded in Spurr resin, sectioned and examined with a transmission electron microscope.
Histologically, ulcerated gastric lesions in all 3 llamas had morphologic characteristics of squamous cell carcinoma. Branching cords and sheets of neoplastic polygonal cells, accompanied by marked sclerosis, extended from the mucosal surface, invaded the submucosa and deeper structures, and penetrated the gastric wall in some foci. In llamas 2 and 3, the neoplastic cells originated from the squamous mucosal epithelium normally present in gastric compartments 1 and 2 ( Fig. 1 ). However, in llama 1 the neoplastic cells arose from glandular mucosa of compartment 3. At the junction of normal mucosa and neoplastic tissue, there was transition from normal to pleomorphic cuboidal cells forming glands or crypts and to polygonal cells (Fig. 2) forming branching cords of invasive neoplastic squamous cells as in llamas 2 and 3. Neoplastic cell morphology ranged from small polygonal cells with amphophilic cytoplasm to large polygonal to pleomorphic cells with abundant eosinophilic to keratinized cytoplasm. Intercellular bridges were prominent between keratinized cells. Nuclei were oval to irregularly shaped and vesicular and had marginated chromatin and prominent single to multiple nucleoli. Approximately 1-3 mitotic figures were present per 400 x field. Many gastric subserosal lymphatics contained clusters of neoplastic cells. Similar cells formed the disseminated, metastatic white nodular lesions in visceral organs. Vertebral body and mandibular lesions in llamas 1 and 2 consisted of focally extensive bone destruction and invasion by similar neoplastic squamous cells. Ultrastructurally, no definitive evidence of virus was found in any of the neoplasms from the 3 llamas. Immunohistochemical screening for papillomavirus structural antigens was also negative. Metastatic sites in the 3 llamas included gastric and mesenteric lymph nodes, liver, mesentery, and omentum in llamas 1, 2, and 3, bone in llamas 1 and 2, mediastinum in llama 2 only, and lung, diaphragm, skeletal muscle, and adrenal gland in llama 3 only. Llama 2 also had moderate to severe acute renal tubular epithelial degeneration and necrosis.
There are rare reports of neoplasia in 11amas. 3, [5] [6] [7] Of 22 llamas necropsied from 1992 to 1994 at Auburn University, 4 died of neoplasia and 3 of these deaths were due to gastric squamous cell carcinoma. The gastric squamous cell carcinomas seen in llamas 2 and 3, in a llama described in a case report from Texas, 3 and in a guanaco described in a case report from Maryland' were similar in that they arose from the squamous portion of the forestomach and resulted in widespread metastases. Although the neoplasm in llama 1 also resulted in widespread metastatic lesions, it was unusual because it originated from the glandular mucosa of compartment 3. Squamous cell carcinoma of glandular mucosa could arise from metaplasia of glandular epithelium, from growth of heterotopic squamous cell rests, or from the multipotential cells of the crypt gland base, as suggested in a report describing canine gastric squamous cell carcinoma. 10 It is unknown which of these mechanisms was operative in the origination of the neoplastic cells in llama 1. The mode of metastatic spread in the 3 llamas in this report and in the previous llama and guanaco reports was by implantation and vascular dissemination, as seen in horses with gastric squamous cell carcinoma. 2 Several factors have been associated with the development of gastric papillomas and/or squamous cell carcinomas in humans and other species, including host, diet, genetic makeup, environmental conditions, and infections agents. 4, [11] [12] [13] With the exception of papillomas, neoplasms of the esophagus and reticulorumen are rare in domestic animals. 2, 8 In cattle, papillomas of the esophagus and reticulorumen are caused by bovine papillomavirus 4 (BPV-4), and fibropapillomas of the esophagus, esophageal groove, and rumen are caused by bovine papillomavirus 2. 2 Malignant neoplasia of the bovine esophagus and forestomach is extremely rare. However, in the hill country of Scotland and northern England, squamous cell carcinoma has been observed in association with BPV-4-induced papilloma. An interaction between papillomavirus and ingested carcinogens in bracken fern may predispose to the development of these neoplasms. 2 Likewise, in a single valley in Kenya, a high incidence of carcinoma of the bovine esophagus and forestomach has been observed in association with papillomas and a carcinogen ingested with or derived from native forest plants. 2 Although papillomas have been observed in the llama esophagus (E. A. Sartin, personal observation) and are suggestive of papillomavirus infection, definitive evidence of papillomavirus could not be demonstrated ultrastructurally in the neoplastic tissues of the llamas in this report. It is very rare for viral particles to be found in a tumor. Specifically, human papillomavirus-associated lesions are very seldom documented ultrastructurally by demonstrating the typical viral particles in the corresponding specimens. Immunohistochemical screening for papillomavirus structural antigens in the neoplastic tissues also failed to demonstrate papillomavirus. Fresh-frozen tissue was not available for molecular studies. Thus, the involvement of a papillomavirus or other agents cannot be entirely ruled out. The llamas in this report and a llama in a previous case report were from the southern United States, which may indicate an environmental influence on the occurrence of this neoplasm in llamas that may be associated with exposure to a carcinogenic substance endogenous to the southern United States. Furthermore, because North American llamas are from a small gene pool, genetic predisposition for gastric squamous cell carcinoma may also be a factor. Unfortunately, pedigree information was available for only 1 or 2 generations, and a genetic relationship between affected animals in this report could not be demonstrated. Gastric squamous cell carcinoma has also been reported in a guanaco, a mammal of the same genus. Thus, other llama species may have a predisposition for this neoplasm. Gastric forestomach papillomas are found in a number of mouse mutations with single-gene defects. 11 A similar pattern may be found in llamas in the Southeast. Unlike mouse mutations, which provide valuable research tools to investigate disease mechanisms, a genetic predisposition in llamas for gastric squamous cell carcinomas would be a trait worthy of culling.
The frequency of llamas as patients in veterinary hospitals is rapidly increasing. A thorough knowledge of specific diseases, pathologic conditions, and predisposing factors is necessary for effective care of these animals. Further research into this and other conditions unique to llamas is necessary to determine the significance and impact of these conditions on the North American llama population. The high frequency of 1 tumor type, especially in a species with apparent low recorded tumor incidence, may indicate a significant predisposition of this genus for gastric squamous cell carcinoma.
Intracranial squamous cell carcinoma causing Horner's syndrome in a cow
Lanny W. Pace, Laurie Wallace, Cheryl S. Rosenfeld, Joseph Sansone Although ocular squamous cell carcinoma is a common neoplasm of cattle, 2,10,12 intracranial squamous cell carcinomas are rare in cattle and other domestic animals. 15 In previous reports of intracranial squamous cell carcinoma in cattle, there was extensive bony destruction as the lesion spread from the eye, 7,11 was suspected to spread from the maxillary sinus by a perineural pathway, 6, 14 or extended from the eye to the intracranial location through the foramen orbitorotundum. 15 In this report, we describe squamous cell carcinoma in the pituitary and brain stem of a cow with Homer's syndrome. The cow had squamous cell carcinoma in the third eyelid but no bone involvement or extension through the foramen orbitorotundum was found.
A and weight loss. Clinical findings included poor body condition, weakness, profound depression, left ear droop, and left masseter and facial muscle atrophy. The left eye was deeply withdrawn into the orbit, the left menace response was absent, and the left pupil was constricted. The left eyelid was flaccid. A 0.5-cm papillary mass was noted on the right nictitating membrane. The ocular abnormalities were consistent with a diagnosis of Homer's syndrome. Differential diagnoses for the thirdeyelid mass included granulation tissue secondary to trauma or neoplasia. The cow's severely obtunded attitude could have been due to malnutrition, electrolyte imbalances, or neurologic disease or to a combination of these factors.
During the next 5 days, the cow was provided supportive care, including oral and intravenous electrolytes and rumen transfaunation. The cow was completely anoretic during the entire period of hospitalization and treatment and drank very little water. Because of the poor prognosis and lack of response to conservative treatment, the owner elected to have the animal euthanzed, and a complete necropsy examination was performed.
Necropsy findings included mucopurulent discharge from both eyes. On the right nictitating membrane, there was a
